CO and $C_{2}$ Absorption Toward W40 IRS 1a by Shuping, R Y et al.
[11pt,emulateapj]article
Shuping et al. CO and C2 Absorption Toward W 40
document
C2 AV W40 IRS 1a 12CO 13CO
Preprint – To appear in The Astrophysical Journal (Accepted 9 February 1999)
CO and C2 Absorption Toward W40 IRS 1a
10pt R. Young Shuping1 and Theodore P. Snow1,2 Center for Astrophysics and Space Astronomy
University of Colorado, Boulder, Co. 80309-0389 shuping@casa.colorado.edu tsnow@casa.colorado.edu
10pt
Richard Crutcher2 Department of Astronomy University of Illinois, 205 Astronomy Bldg., 1002 W.
Green St., Urbana, Il. 61801 crutcher@astro.uiuc.edu
Barry L. Lutz3 Department of Physics and Astronomy Northern Arizona University, Box 6010, Flagstaff,
Az. 86011-6010 barry.lutz@nau.edu
1Visiting Astronomer, United Kingdom Infrared Telescope (UKIRT), operated by the Joint Astronomy
Centre (JAC) for the Particle Physics and Astronomy Research Council (PPARC). 2Visiting Astronomer,
Infrared Telescope Facility (IRTF), operated by the University of Hawai’i for the National Aeronautical and
Space Administration (NASA). 3Visiting Astronomer, Kitt Peak National Observatory (KPNO), operated
by the Association of Universities for Research in Astronomy (AURA), Inc. under cooperative agreement
with the National Science Foundation (NSF).
abstract The H II region W40 harbors a small group of young, hot stars behind roughly 9 magni-
tudes of visual extinction. We have detected gaseous carbon monoxide (CO) and diatomic carbon (C2) in
absorption toward the star W 40 IRS 1a. The 2-0 R0, R1, and R2 lines of 12CO at 2.3 µm were mea-
sured using the CSHELL on the NASA IR Telescope Facility (with upper limits placed on R3, R4, and
R5) yielding an NCO of (1.1 ± 0.2) × 1018 cm−2. Excitation analysis indicates Tkin > 7 K. The Phillips
system of C2 transitions near 8775 A˚ was measured using the Kitt Peak 4-m telescope and echelle spec-
trometer. Radiative pumping models indicate a total C2 column density of (7.0 ± 0.4) × 1014 cm−2, two
excitation temperatures (39 and 126 K), and a total gas density of n ∼ 250 cm−3. The CO ice band at
4.7 was not detected, placing an upper limit on the CO depletion of δ < 1%. We postulate that the
sightline has multiple translucent components and is associated with the W40 molecular cloud. Our data for
coupledwithothersightlines, showsthattheratioofCO/ increasesfromdiffusethroughtranslucentenvirons.F inally, wes
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